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United States Department of the Interior

GEOLOGICAL SURVEY .

WATER RESOURCES DIVISION
Great Valley Corporate Center
111 Great Valley Parkway
Malvern, PA 19355

April 11, 1989

Ms. Gerallyn Valls '~ - T T Ty T
U.S. Environmental Protection Agency (3HW12) ‘
841 Chestnut Street . : :
Philadelphia, PA 19107 T T T
Dear Ms. Valls: CoTmTmotme e
The gquality assuranée plan you requested for the packer testing at the .
Raymark Site is encloseéd, along with the geophysical logs for PF-1. We will

start work on April 18, 1989. 1If yoéu need anything further, please let me know.

‘Sincerely,

CHARLES R. WOOD
Subdistrict Chief

CRW:aln
Enclosures

cc: Albert. Becher T s
Robert Kay -
1 Towke e e e e

B S’mgx :«;‘zﬁ

AR300143 @




WORK PLAN

Raymark NPL Site, Montgomery County, Pennsylvania

Technical Support (Packer Tests) for Superfund Site Investigation

1.0 PROJECT DESCRIPTION

The Pennsylvania District of the U.S. Geological Survey will conduct. packer
tests of wells located at and in the vicinity of Hatboro, Montgomery County,
Pennsylvania. The pfimary purpose of fhis study-is to better characterize the
location of the major yielding zones and sample the fluid intercepted in bore-
lholes. This Work and Quality Assurance/Quality Control Plan is submitted in

accordance with Interagency Agreement Number DW 14933394-01-0.

2.0 SITE DESCRIPTION AND HISTORY

The Raymark site is oﬁ‘Jacksonville Road in Hatboro, Montgomery County,
Pennsylvania, gbout six ﬁiles nerth of Philadelphia. Milford Rivet and Machine
Company, Inec., currently a subsidiary of Raybestos Manhatten (now known as
Raymark Corporation), owned and operated the facility from 1947 until 1981. The
company manufactured rivets and fasteners. The facility is currently owned by
Telford Industrial Development Authority and is leased and operated by Penn

Fasteners, also.a manufacturer of rivets and fasteners.

Allegedly, four lagoons located at the rear of the site were used from 1948
to 1972 for waste disposal of solverts, acids énd heavy metals. 1In 1972, the

lagcrt: were taken out of operation by excavating the waste andtf

with <Tz2an fill and berm materizl.
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In the manufacturing of metal rivets, Milford Rivet utilized trichloro~
ethylene (TCE) to degrease nonporous ferrous and nonferrous parts. The TCE was .
stored in outdoor above—ground storage tanks, which have been removed from the

facility.

In 1979, Hatboro Borough Water Authority discovered that eight of their
municipal water supply wells were contaminated with volatile organic compounds
(i.e., TCE). The contaminated wells have been either taken off line or equipped
with necessary treatment systems. The discovery of contaminated wells prompted
an extengive investigation by EPA, DER, and the Hatboro Borough Water Authority,
of the possible sources of contamination. Periodic sampling has been ongoing
from 1979 to the present. The Raymark site has been ldentified as a source of
ground-water contamination to the aquifer and some of the Hathoro municipal
wells. The Fischer & Porter Company facility, which is an NPL site, is also a
contributor to the area ground-water contamination that has impacted the Hatboro .

municipal wells.
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2.1 BHydrogeologic Setting

The site is underlaid by interbedded arkose, arkosic conglomerate,
feldspathic sandstoné, red shale, and siltstone of the Stockton Formation of .
Triassic age. The beds dip north to northwest at about 10 degrees. The site is
in the middle arkose member, but the coﬁtatt with the lower arkose umember is

penetrated by wells at a depth of about 150 feet below land surface.

Most ground water moﬁes”;hrough vefy narrow secondary oPegiugs, along
bedding planes, jolnts, and faults. These openings are well developed only in a
few thin beds. The éround*water system.consists of a series of altermating
tabular aquifers and intervening low-permeability rocks, which dip northwestward
at about 10 degrees. WNearly all deep wells drilled into this series of tabular
aquifers tap water from more. than one aquifer and thus are multiaquifer wells.
Although compressive loading tends to close the water-bearing openings as depth
increases, the.thin beds probably yield significant amounts of water to wells to
a depth of at ieast 1,000 fzet. Wells obtain most of their water by dewatering
large volumes of rock in the vicinity of the pumped well. Specific yields from
the zone of freshwater circnlation are 1;w, probably not much more than 1 per-
cent. Aquifer test data show that maximum drawdown occurs along strike from the

pumped wells. Average overburden thickness is probably about 10 feet.

2.2 Purpose and Scope of Packer Testing

Packer testing will provide confirmation of geologlic and driller log data
and data on the old production well for which no log data exist. They will.

define the location, yield, and quality of water—bearing zones.
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A packer test will be performed on well PFl near the Raymark Site. Two or
three zones identified in the geophysical logs will be straddle packed off in
20~foot intervals and pumped at rates not In excess of 50 gallons per minute for
not more than 2 hours for each zome. BEead changes in the pumped interval will.
be measured periodically to an accuracy of not less than plus or minus one foot.
The work will be performed in accordance with the Quality Assurance/Quality
Control Plan herein contained and the Health and Safety Plan developed for the
site. Coples of head and discharge data for each interval tested will _be given
to USEPA within 7 days of the completion of testing. Tf requested by DSEPA, a
final report will be written and given to USEPA that interprets the data from
each borehole and relates the findings to the hydrogeology of the site. If the
geophysical logging and location of the well indicate that packer testing of
well H2 is feasible, this well will also be packer tested. USEPA or its

contractor will collect water samples during the packer testing.
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT.DATA =

Packer tests are .to be conducted by inflating BASKI packers with nitrogen
above and below each zone to be investigated and pumping water from between the
packers to the surface with a submersible pump. Head changes above, between,
and below the packers will be measured using Microswitch transducers that
transmit data to a Campbell Scientific-data logger (CR7). The accuracy and pre-
¢ision of the measurement are a function of the design characterisgtics of the
instrumentation and calibration procegures described in sections 2, 4, and 8.
4.0 MEASURING PROCEDURES, CALIBRATION PROCEDURES, AND FREQUENCY OF MEASUREMENT

FOR PACKER TESTING : ! ! -

Operation of the packer striung is described in the attached material from
BASXI and written correspondence from R. T. Kay (1989). Manual water—level
measuraments (made with a steel tape or electriec tape) above the packer will be
used to validate the data integrity. A log will be kept of the zones packed
off. Discharge measﬁrehenté‘by meter will_be verified by 2 volumetric measure-

ment. Head measurements will be made at one-minute intervals.

5.0 SAMPLING PROCEDURES o
. Saapling will be done by USEPA's contractor, who will follow USEPA approved .

proceduras,

6.0 SAMPLE CUSTODY

Sample custody is the responsibility of USEPA's comtractor.

7.0 DATA REDUCTION AND REPORTING

Head changes and discharge measurgments are _D_:'acéss_ed by theﬁdétga OI.OFger,

48

and ths output will be reduced and paper copy providsd to the USEPA. - .




8.0 INTERNAL QUALITY CONTROL CHECKS
Static head will be observed before packers are set and immediately after—
wards to verify that packers are properly seated. Head differences will be

observed during pumping to assure that packers do not wmalfunction.

9.0 PERFORMANCE AND SYSTEM AUDITS

Not applicable to packer testing.

10.0 PREVENTIVE MAINTENANCE

The electronic and mechanical systems are checked completely prior to
moving to the data collection site to make certain they operate normally.
Replacemént parts are carried in the truck or -are available routinely within

three days of a request. - - R : -

11.0 ROUTINE PROCEDURES TO ASSESS THE ACCURACY AWD COMPLETENESS QF DATA
Recovery data will be collected for 5 wminutes after pumping ceases, to

verify drawdown results. Also see sections 2, &, and 8.

12,0 CORRECTIVE ACTION

Data that are incomplete or of poor quality will be moted and the.reasons
discussed with the site manager. Borehole or other: environmental conditions may
prevent the acquisition of acceptable data.

Needed adjustments or minor repairs of the packer equipment will be made by
the operator as necessary. Problems that require more eéxtensive corrective

efforts will be discussed with the site manazer and the appropriate USGS person-

nel before any decision is made.
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TD: Charles Rs Woods Subdistrict Chictfe Maziverns PA (CPWDOL)

Fron: Robert T. Kzyy Hyds Urbanzs IL (FTKAY}
Date: Apr. Ob,y' 1689 15:24:22

—— R ———— i — — - V- - e oo - e -

Aprit 7y 1989

To: Charles R. Woody Subdistrict Office Chiefs WRDs Malverns PA
From: Robert Kays Hydroiociste WRD, Urbana, IL
As per our convercation on April 6+ I 2m sending all of the pertinent

information I can tind on the egquipment we will probably be using during the
packer testing.
Packers are manufactured by BASKI. They are fixed end packerss 4 inches

in diameters and approximately 2 feet in height. Packers will be inflated
with Nitrogen gas.

Transducers are manufactured by Microswitchy we 2ssemble them ourselves.

The transducers a2re temperature compensated and rated at 0-60 or 0-~100 psi.
The full scate output of the 0-60 psi transducers Is 58 to 62 mitlivolts anc
the sensitivity is typically 2.25 psi per milljvolts. The futll sczle output

of the 0-1C0 psi transcducers is 98 to 102 millivolts and the sensivity is
typically 2.25 psi per mitlivolte Essentizllys these transducers will anly
be usetull if there is a lot of drawdowne. We have the capability to hook ug

transducers to the zZones belows withiny and above the packed off interval.
ke can back up the drawdown measurements in the zone atove the packed
interval with manual measurements.

The data togger s a Cambell Scientiflic CR7. Thée data logcer can samole all
thtee transducers a2t the same time 23nd keep track of the total flow and

flow rates The data logecer can sample will be able to tzke a readinga every
second. The data lcgger has an LCD cdisplay and will be attatched toc a SM
memory module. .

An in=line sampling port Is currently part of the system. ®We have in excess
of 150 feet of discharge line availables. We have a SIGNET Scientific in lir
totalizing flowmeter avai lable which can be caljbrated against the time
required to fill a 55 ecatlon drum,.

The pump we will be using will probably be a Red Jacket 5HP=-3 phase
submersible pump. Manufactors specifications iIndicate that this pump can
deliver 20 gpm at a2 depth of 150 feet. ARS{]UISG

I will be sending you a copy of an orientation paper out out-bv BASKI. This
paper cives rather general information on packers so I don't know how useful
it wilt bes, You should receive this paper by Monday. Because the paper is
promotional materizls not 2 published articles I can provicde no reference
citation. I found another general! articie on racker fn the April 1986
issue of Water Well! Jounral page 49. :

It vyou wish to czfl BASKIs the number I have s 303=-7235-0C740. This number
fs from 1987 ang mzy not be current. =




EASE]I PURGE FACKER INUGICE

SERIAL 2547F.1 THRU Zed5.1%2 0 0 0700 L B

DO NOT EXCEED ~ THE 100 PSI DIFFERENTIAL FRISSURE RATING OF THICS
FACIER FOR EITHER THE TOF END OR THE BOTTOM END OF THIS FACRER

FOR DOWNHOLE PUMFING THE (FSI) INFLATION ~T THE PECFER IS5:

FOR SUMPING (OUT): MULTIPLY the submeraence pressure by 1.3
and ADD IS5 FSI (to stretch the rubber to 404" OU00).
The tor end differential pressure i= the ditference Hetwaen
the inflaticn pressure and the top hvderosztatic preszure.. 7. _
The bottom end differential preszure 1z tno diffarégnds bhetwesn
the inflation pressure and the bottom downmoles Pumeing fluidg
Fressure.

READ 4Ll aTTACHED "INFORMATION EBEFJRE USIMD
P FRE SRR R LSRR P ESRFE TR EE T T I AP AL S kb D AR FF U DL R ARt
Thank wvou for purchazing a Baski Infiztscls FPacrer W2 nhoze
tmat wvou are sstis=fied with itz serdformsncz.oana iF ovon Nave

ariy 4Qques=ticons or eroolems. nleqse contact ws. The o
information will heis vow Wse the ezcisr 1in the;mast,e4iéz ive
WAV : :
CAUTION

Alwdve gdetrdizZe caution with pacvers
When wsing compressed gag to  infla
cxi1nder 1= chained #rorerly to srever
a Prorsr rzauiator for intlation pre
attaching  tne re3ulator, "Tracit" is.
zvlinder valwe fto clzan cut any fored
in the valwve. ALL fittirmrgs. wvalves
o ©f a pres=surs rating consistent
the racker was designred.  Never ;
or on the grounc. tiever sxzsed tn2 macimum
rating (DFy of tre packer. Be suwe tne
string is sufficient to hang the cacuer znd A
Ppumps and Probes trst may be attachse. Tre giiding end of s€liding
ent pPackers alwavs Gos2s down. Wher defisting rackers always
wait lomg enouah  $or  Full deflatign. 1+ necessary. place the
inflation tube in a pail of water to determine when no more
gee is _escaring. i.e. no bubbleszs. Fziiure to do €0 can result
in damage to the elemsnt. Facker failure is often associated
with misapplication: be sure the pachker is desianed for the
srpecific application .in the field. A =mzall zmount of silicone
oil tan be injected into the packer through the inflatiom port
to lubricate the e-rings if necessary. Wwhen installing packers.
gllow , the suppori rire to move ats .the paciker iz being: 1n§kf€fﬁ ‘
This is necessary sinca the packer normslly pulls 5
inflation. The amount of movement is derendent on Facter €ize
and construction. and hole gize. Failuré to allow for movement
is a major cause of elements pull}ns cut from thezr ends.

Eauipmenit,

ng¥h a+ the pipe
nv other ortional




GENERAL  INFORMATION

Ganzrall v. packers are designed.with the following in mind:

1. the deerth tc be =et 1n the well:

2. whether the epacuxer is used in a cased hole {(where a
shorter elemsnt can be used against the smooth wall),
or an orpesn poers (where the condit:ieons vaery from hard
unfractured. to soft. to fractured. the latter
trequiring gliding end eackerss:s

. the diamater of the urninflated pachker which can easilv
rass, througn the weil without getting stuck, while
providing a sutficient insides diameter to meet
FUumeing reEgulirements, or pass ProDes.

4. the diftferertizl eressure which iz sxpscted (mores

will be =said sbkout this lateri:

S. & geal length which i1ncorrporates economy and downhole

requi“mpnt= To pﬁcnerly seal and heolid to the borehele
wzxlis, “"Elemsnts &re geheFelliy IO 40", and &0° of

3

L

visibls rdbbee variss from & to
24  lese - itk M=, depenoing on
the amount o+

&. temperstore and -+ i pauit M

of construction of the epackar. Fs3 sn ars built

$otr "aprplicztiong  » irips FVC 'éné' 21s stainliese.

. ar all etainless &nd Viton coversg 2= well as -less- -
exotic applications requirine only Eteel or a&luminum.

bihern - choosing . betTwe

siiding end macker
the customer | must | i e failiute, I+ tne
indi =t ' as ™19 tim=2y, then
= howesver. +fziiare
s .in some cementing
e mct ecomomical,
F iddiz of the rouoosr
= +ized end eiements

‘a an consideration.
Two pacustrs mas Pe Eams. pur anc =lv reinforcing.
but 2ne mav be T IC SNRETNC otner {(tg comodsate
a8 wider wvaris<ty le zizaz). Wwill oigw wurp at a
lower pressurs czzirained 4 oot boreholel than
& pachn“ wi*h 8 emz supansicon z=ion ratio = {(maximum
EZrtsoagnint diameteril. Furth="
an-. pqciur_is'strongéF a= = act +a -
& spefidic tole arbroszo- 1o not

=xpand much.




Inflataple wacher ar 2:tner ftigzed end or =11 ing
it iz not evident by insrsction the pachker may be ind
the ground with 2% to 30 FSI to wisUall. detErmins
iz movement of one of-the ercz=. HNever inflatve to higher
in the open. The siiding enz must slways be in ths down
Faciierz with rerlacezple o-rimgz &iil . have =ither =
ring with slots on acn 2nd. or the end C&P will A S
mast packers will have an ndiat{8r tube Fittira on
end, some will have ene dsiso or the bBottom =nd. Ozca
packers will be inflated directiv by pPressurizing the &

Avocid Ietting dirt
tion eort. Elow outk
to the packer., —Feazd the
o+ this rapsr. -

I+ wsingz
oFf the surfs .
of Fluidg. Each ¢ .
static watar az Zac
not defiate ta ok .2 cEse.
doukle lins should "t8 the pezier 1nvielticon
rort with = “Hefla Pressurite One
line +to blow =" £ i : tne £ a
the pacier ore face 2. C
the beginning . = = oropar =0
to be used witn s2c0h 1ndg: =L L T -

SETTIMNG THE FACEER 77 7 T T E e

Be sure toc 2llocw =ome movemsnt of the ripe ETriAT WhEnR
the epacikar. Failusrg o bz == Can crezts :
in the endeg SFE cam csdss toe slsment 1o eu
of the paciér. Eg sure ths =liding end go
hole. )

GHSETTINGE VI FACHER ’

The wmacker mus* EBe 4ull, seflszted besore sttesstifa to move
it in the casing {or borznolis:. If necesssryv. reEmc.o. tns S0rTSEE.
end ofF the inflaticn line arnc.cizce in & bucher oF water oatil
No mores bubclss come from (%, iroicatisg full gdedliztion, _

The informstion arg 2s2ts cresernted heseir zes t“piral‘ﬁr
average valugs ‘and ars n[ot 3 2| ar Ll D omiicim
values, ‘Applicetions sPeci<icsliy ~Euggested are 8 Uﬂ’i 5 3
for the purpcse o+ illusrtracion - to ena ble the r=ade" to make
his own evalu=iion. and are not ntendem &S wnnfant~e=‘ either
expressed or imelied, T Dther uses. : -

these or
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